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(57)[ABSTRACT] 

A polyester resin composition which contains 
as a resin ingredient a polyester consisting 
mainly of polytrimethylene terephthalate, 
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on which conta satisfies the following requirements(1)to(3), and 

ins as a r e s i n has an intrinsic viscosity of 0.4 to 2:(1)90 wt.% 

neredient a p^'' ^^^^ polyester resin ingredient is 

^ , ^ accounted for by polytrimethylene 

o 1 y e s t e r c o n s 1 t^^^phthalate; 

sting mainly o ^2)the composition contains titanium 

f polytrimethy oxidehaving an average particle diameter of 

lene terephtha 0.01 to 2 micrometre in an amount of 0.01 to 3 

late, satisfies and(3) the number of titanium oxide 

the following particle agglomerates each 

requirements having a major axis length exceeding 5 

(I) ^ ( 3 ) and h ni'crometre is 25 or smaller per mg of the resin. 

^ . When this composition is spun by the melt 

as an intrinsi ^^-^^^-^^^ method, polyester fibers of the 

c viscosity of polytrimethylene terephthalate type can be 

0.4 to 2:(1)90 w produced through stable spinning/drawing 

t.% or more of which are 

the polyester reduced in coefficient of friction and have 

resin ingredie resistance to abrasion, moderate gloss, and a 

nt is accounte "^^t^e effect. ^ ^ . 

. r 1 1 ^ ^ The composition is prepared by yielding an 

d ior Dy poiyi ^^^^^ terephthalic acid with 1 ,3-propanediol 
rimethylene te ^^^j^^ oligomer of the ester in the presence 
rephthalate;(2) fj^^ titanium oxide dispersion in which 

the compositio agglomerates are diminished, and 
n contains tit condensation-polymerizing the same, 
anium oxide ha 
vinganaverag 
eparticledia 
meterofO.Ol 
to 2 li m in an 
amount of 0. 01 
to 3 wt.%, and 
(3) the number 
of titanium ox 
ide particle a 
gglomeratesea 
chhavingama 
jor axis lengt 
h exceeding; 5 
}im is 25 or sm 
aller per mg o 
f the resin. Wh 
en this compos 
ition is spun 
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by the melt sp 
inning method, 
polyester fibe 
rs of the poly 
trimethylene t 
erephthalate t 
ype can be pro 
duced through 
stable spinnin 
g/drawing whic 
h are reduced 
in coefficient 
of friction an 
d have resista 
nee to abrasio 
n, moderate glo 
ss, and a matte 
effect. The com 
position is pr 
epared by yiel 
ding an ester 
of terephthali 
c acid with 1, 
3 — propanediol 
and/or an olig 
omer of the es 
ter in the pre 
sence of a fin 
e titanium oxi 
de dispersion 
in which agglo 
merates are di 
minished, and c 
ondensa t i on — po 
lymerizing the 
s a m e . 

mmm] 
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[SPECIFICATION] 

A polyester resin composition and fiber The 
technical field of invention This invention relates 
to the poly trimethylene terephthalate -based 
polyester resin composition which contains a 
titanium oxide, and the matte polyester fiber 



00/08/03 



5/64 



(C) DERWENT 



WO2000-26301 



DERWEMT 

^ 

THOMSON SCIENTIFIC 



which expresses the moderate gloss obtained 
from this resin composite by the melt spinning. 

Specifically using the polymethylene 
terephthalate resin composite improved in the 
microdispersion object of a titanium oxide, the 
rise of the spinning pack pressure by the 
aggregate of the titanium oxide particle in a melt 
spinning process, the fiber strength reduction 
and the fiber abrasion property reduction are 
controlled remarkably. It relates to improved 
poly trimethylene terephthalate fiber obtained at 
an above-mentioned spinning * drawing 
process. 

This invention solves the problem of high 
coefficient of friction peculiar to poly 
trimethylene terephthalate fiber. 

As a result, it also relates to poly trimethylene 
terephthalate fiber which is excellent in the 
spinning property with few thread breakage and 
fuzz at the several processes of a spinning or a 
post processing. 



[Background art] 

Poly trimethylene terephthalate (it describes as 
PTT nearly hereafter) fiber is an innovative fiber 
having the characteristic similar to nylon fiber 
called the soft feel originating in a low elasticity, 
the outstanding elastic recoverability, and easily 
dyed property, and the characteristic similar to a 
polyethylene terephthalate fiber called wash 
and wear property, dimensional stability, and 
yellowing-proof property together. 

The characteristic is used and the application 
to garments, a carpet, etc, is being advanced. 

When the synthetic fibre represented by 
polyethylene terephthalate (it describes as PET 
neariy hereafter) fiber, nylon fiber, etc. is used 
for a garments application, a titanium oxide is 
made to add in fiber by the application. 
Controlling the glossiness of fiber is carried out 
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thereby. (A titanium oxide is used as the so- 
called matte agent). 

For instance, as for lining cloth, gloss 
becomes the characteristic not liked by the 
consumer. 0.2-1 weight% of titanium oxides is 
added in fiber. Grinding is carried out. 

Moreover in the application of which the 
bright colour like a swimming suit or the 
foundation for women is demanded, the 
quantity of titanium oxides is decreased. It is 
demanded that a glossiness is made not to be 
lost. 

That the glossiness of fiber is changed for 
every application by thus changing the 
additional amount of a titanium oxide is needed 
for PTT fiber for garments applications, or 
carpets. 

However, by examination of the present 
inventors. It was found out for the first time this 
time that there is a serious problem shown 
below when producing PTT fiber which contains 
a titanium oxide. 

That is, the biggest problem is that the 
aggregate of a titanium oxide is contained in 
large quantities in the obtained polyester resin 
composition when adding a titanium oxide to 
PTT if the addition method of a titanium oxide is 
not devised. 

The ease of formation of this aggregate is in 
the trend higher than in the case of PET which 
has a similar structure, or polybutylene 
terephthalate (it describes as PBT nearly 
hereafter). 
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If the aggregate of a titanium oxide carries out 
the melt spinning of the contained resin 
composite, an aggregate is a clogging to the 
filter with which the spin mouth pack was 
equipped. 

The pressure in a spin mouth pack rises for a 
short time. 

Moreover, a spin mouth hole becomes easy 
to get dirty soiled. 

Moreover, the serious problem for spinning 
property, on a spinning yield that the generating 
frequency of thread breakage or fuzz becomes 
high is generated. 

Moreover if many big and rough aggregate is 
contained in obtained fiber, it serves as the 
defect. 

Fiber strength reduces greatly. 
Moreover, fuzz becomes easy to occur. 
Moreover, this aggregate also affects the 
abrasion property of PTT chip or its fiber. 

PTT resin composite differs from PET and 
PBT whose resin has the similar structure. 

Rapid quenching is carried out after 
polymerisation. Since the crystallisation velocity 
is rapid when it is a chip shape, it becomes a 
crystalline high chip. 

Such a chip is relatively brittle. A chip can be 
rubbed in transportation, drying, and an 
extruder to generate powder. 

However, that ? is also accelerated by 
increase of the number of aggregates made 
such a phenomenon clear. 

Generating of powder is connected with the 
yield reduction by the loss of a polymer, and 
increase of the fuzz by winning of air. 

On the one hand, in PET or PBT, since the 
crystallinity of a chip is low, such a phenomenon 
hardly happens. 

Furthermore, the aggregate also causes a 
reduction of the abrasion property of fiber. 
Since PTT fiber takes the conformation Z type is 
large and the molecule turned, its 
intermolecular force is low compared with PET 
fiber or PBT fiber. 

Therefore abrasion property becomes low. 

However, if an aggregate increases, the 
reduction degree of abrasion property will 
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become much more large. 

On the other hand, to PET fiber and PBT fiber 
which take the conformation which is like 
extended structure, an aggregate does not 
affect abrasion property like a case of PTT. 

The further problem of PTT which contains a 
titanium oxide is that compared with PTT which 
does not contain a titanium oxide substantially, 
a resin composite causes thermal 
decomposition at the drying process before a 
spinning, and that the quantity of formation of 
an acrolein or allyl alcohol increases. 

An acrolein and allyl alcohol have a toxicity 
and tearing property. 

Since it is the chemical substance which 
worsens a work environment, it is an important 
subject to make the quantity of generating 
reduce. 

The last problem is that is a problem in 
connection with PTT fiber inherent 
characteristic PTT fiber has an especially big 
coefficient of friction of synthetic fibre among 
them. 

For example, according to the fiber-metal 
coefficient of friction, in a 50d/ 36f fiber which 
does not have a finishing agent in the fiber 
surface, that of a general-purpose polyethylene 
terephthalate fiber is 0.295. 

On the one hand, it of PTT fiber is 0.378. 

In other words, it is easy to understand when 
considering that PTT fiber conspicuously has a 
rubber-characteristic comparing with the other 
synthetic fibre used widely. 

Because of its conspicuously high coefficient 
of friction, the frictional resistance of PTT fiber 
with the guide and the roll which are received at 
the process of the time of spinning * drawing or 
weave knitting, a false twist process, etc. 
becomes large in the degree which is not 
imagined from PET fiber or PBT fiber. 
It has the trend that thread breakage and fuzz 
tend to occur. 

However, about the method of solving an 
above-mentioned problem, it is not disclosed at 
all until now. 
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For example, in the US patent gazette of No. 
5798433, as a titanium atomic weight, the 
method using a 30-200 ppm titanium oxide as a 
polymerization catalyst is shown. 

However, this quotation, does not refer to 
neither about the problem about the 
dispersibility of a titanium oxide, nor its solution. 

Furthermore, the titanium oxide used here, is 
a non-crystalline titanium oxide / silica 
coprecipitation precipitate to carry out the 
hydrolysis of a titanium alkoxide and the silanol 
with water, and to coprecipitate. 

About the crystalline titanium oxide used as a 
lusterless agent, a chemical constitution, a 
crystal structure differ. Therefore lusterless 
performance is low and dispersibility is also 
inferior. This method is not suitable. 
Furthermore, the non-crystalline titanium oxide / 
silica coprecipitation used by this quotation has 
a high reactivity. Therefore if 100 ppm or more 
is add, a side reaction arises. 

The problem that the obtained polymer 
becomes yellow is generated. 

PTT which contains 0.1 weight% of titanium 
oxides in the Example of the US patent gazette 
of No. 3681188 is disclosed. 

However, there is no publication which makes 
reference about the technical meaning of the 
dispersibility of a titanium oxide. 

Moreover, the preparation method of the 
titanium slurry for polyester is stated making 
PET its objective substantially in the 
unexamined Japanese patent No. 62-18423, 
with no concrete description about PTT. 

Furthermore, by this method, the strong base 
called sodium hydroxide and 
tetraethylammonium hydrooxide is mixed with a 
titanium oxide and strong acid called 
phosphoric acid in ethylene glycol. A titanium 
oxide dispersion liquid is prepared. 
However, in 1,3- propanediol, these additives 
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influences the surface of a titanium oxide. 

It is in the trend by which aggregate increases 
rather. 

As for abrasion and coefficient of friction of 
fiber in addition of the titanium oxide in PTT 
fiber, and solution means of the problem of a 
decomposition product, there is no publication 
to suggest. 



[DISCLOSURE OF INVENTION] 

The objective of this invention adjusts a 
glossiness. Simultaneously, thread breakage 
and fuzz are few at a packj pressure rise and a 
spinning process, and the reduction of fiber 
strength and wear-resistance was controlled. It 
excels in abrasion resistance under above- 
mentioned spinning and drawing operation. 

It is obtaining the titanium oxide containing 
PTT resin composite which can carry out the 
spinning of PTT fiber by which coefficient of 
friction was reduced. 

The concrete objective of this invention, is in 
providing PTT resin composite in which the 
microdispersion of the titanium oxide was 
carried out, under polymerisation by which the 
formation of the aggregate of a titanium oxide 
was controlled, using the titanium oxide 
containing 1 ,3- propanediol dispersion liquid by 
which the formation of the aggregate of a 
titanium oxide was controlled. 

The other concrete objective of this invention, 
is providing the optimum PTT resin composite 
for fiber production which controlled generating 
of by-products, such as an acrolein and allyl 
alcohol, in the drying process in front of a 
spinning, compared with PTT resin composite 
not contained substantially a titanium oxide. 
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The more concrete objective of this invention, 
is in providing the polymerisation technique 
which solved the above problem by adding 
while polymerising a specified stabilizer that 
PTT is obtained and. the obtained resin 
composite and its fiber. 

The present inventors distributes a titanium 
oxide sufficiently beforehand in a solvent. 
Simultaneously, the titanium oxide dispersion 
liquid which removed the titanium oxide 
aggregate which carries out a byproduction is 
added in the polymerisation step of PTT on 
condition that specialization. It became clear 
that PTT resin composite which the titanium 
oxide microdispersed is obtained thereby. 



x^tcmitf-^y^^^-t^ p T 

V ^ p T T * L < mWM 
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This invention also has neither a rise of a pack 
pressure, nor the problem of a reduction of fiber 
strength based on PTT resin composite which 
contains such a microdispersed titanium oxide. 
Abrasion property improves. 
And, compared with PTT which does not 
contain a titanium oxide, coefficient of friction is 
reduced remarkably. 

It found out that the outstanding spinning 
property was shown as a result. 

According to this invention, the 
polycondensation above-mentioned is carried 
out in the presence of a phosphorus compound 
or/ and hindered phenol -based antioxidant. 
Thereby the titanium oxide containing 
composition after polymerisation can make the 
acrolein and allyl alcohol formed at the time of 
the drying, reduce notably. 

The objective of this invention is solved by the 
polyester resin composition of the intrinsic 
viscosity of 0.4-2 which satisfies following (1)- 
(3) basically. 

(1) It consists of the polyester resin component 
by which 90 weight% or more is constituted of 
poly trimethylene terephthalate. 

(2) The titanium oxide whose mean particle 
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diameter is 0.01-2 micrometres contains 0.01-3 
weight%. 
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(3) it is the aggregate in which the titanium 
oxide particle gathered. 

The aggregate whose longest part length 
exceeds 5 micrometres is 25 pieces/mg resin. 
And, fiber forming of the polyester resin 
composition of this invention is carried out 
applying melt spinning method to this. 

It is used in the fomis, such as a polyester 
fiber, a film, and a moulded article. 

However,' it is useful especially as fiber. 

PTT resin composite of this invention consists 
of the polyester resin by which at least 90 
weight% is constituted of PTT. 

PTT here is polyester which consists of the 
poly trimethylene terephthalate obtained by 
using terephthalic acid as an acid component, 
and 1,3- propanediol (called trimethylene 
glycol ) as a diol component. 

In PTT which is of the resin composite of this 
invention and the composition component fiber 
of this invention, 1 sort or more of the 
copolymerisation component, the other polymer 
and an inorganic substance, and an organic 
substance are contained in an amount of 10 
weight% or less based on the weight of a resin 
composite or fiber. 

As the copolymerisation component which PTT 
said with this invention can contain, 5-sodium 
suipho isophthalic acid, 5-potassium sulpho 
isophthalic acid, a 4-sodium sulfo 2,6- 
naphthalene dicarboxylic acid, 3,5- dicarboxylic 
acid benzenesulfonic acid tetramethyl 
phosphonium salt, 3,5- dicarboxylic acid 
benzenesulfonic acid tetra butyl phosphonium 
salt, 3,5- dicarboxylic acid benzenesulfonic acid 
tributyl methylphosphonium salt, a 2,6- 
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dicarboxylic acid naphthalene-4-sulphonic acid 
tetra butyl piiosphonium salt, 2,6- A dicarboxylic 
acid naphthalene-4-sulphonic acid tetramethyl 
phosphonium salt, 3,5- dicarboxylic acid 
benzenesulfonic acid ammonium salt, 1,2- 
butanediol, 1,3- butanediol, 1,4- butanediol, 
neopentyl glycol, 1,5- pentamethylene glycol, 
1 ,6- hexa methylene glycol, 2,7-Hepta 
methylene glycol, octamethylene glycol, 
decamethylene glycol, dodeca methylene 
glycol, 1,4- cyclohexanediol, 1,3- 
cyclohexanediol, 1,2- cyclohexanediol, 1,4- 
cyclohexane dimethanol, 1 ,3- cyclohexane 
dimethanol, 1,2- cyclohexane dimethanol, an 
oxalic acid, malonic acid, a succinic acid, 
glutaric acid, adipic acid, a heptanedioic acid, 
an octanedioic acid, a sebacic acid, a dodecane 
diacid, 2- methyl glutaric acid, 2- methyl adipic 
acid, a fumaric acid, maleic acid, an itaconic 
acid, 1,4- cyclohexane dicarboxylic acid, 1,3- 
cyclohexane dicarboxylic acid, 1,2- 
cyclohexane dicarboxylic acid. The above- 
mentioned ester forming monomers are 
mentioned. 

Moreover, the copolymerisation of bis (3- 
hydroxy-propyl) ether which 1,3- propanediol 
dimerised by the copolymerisation ratio of 0.01 - 
2 weight % even if it did not carry out the 
copolymerisation positively is carried out. 
This is because 1,3- propanediol carries out a 
dehydration dimerisation as a side reaction 
under polymerisation, and the copolymerisation 
of the formed dimer is carried out into a polymer 
main chain. 

Intrinsic viscosity [(eta)] (called intrinsic 
viscosity ) of the polymer which constitutes the 
polyester resin composition of this invention 
needs to be 0.4-2.0. 

When an intrinsic viscosity is less than 0.4, 
the polymerization degree of a resin composite 
is too low. Therefore, strength of the fiber to be 
obtained becomes low. In addition, spinning 
property becomes unstable. 

Conversely a melt viscosity is too high when 
an intrinsic viscosity exceeds 2.0. Therefore it 
stops smoothly carrying out measurement with 
a gear pump. 
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Spinning property reduces by poor discfiarge. 
Still desirable intrinsic viscosities are 0.6-1.5. 
It is 0.6-1 .4 especially preferable. 

PTT fiber excellent in strength and spinning 
property can be obtained. 
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As for the polyester resin composition of this 
invention, it is required that the titanium oxide 
whose mean particle diameter is 0.01-2 
micrometres is contained 0.01 -3 weight% 
based on resin composite or fiber weight from 
the viewpoint of a reduction of a lusterless effect 
and coefficient of friction. 
As a kind of titanium oxide used with this 
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lnwention, either of anatase type or rutile type is 
sufficient. Moreover the surface treatment may 
be given by inorganic material, such as an 
alumina and a silica, or organic groups, such as 
a hydrocarbon group and a silyl group. 
The degrees of crystallinity of the titanium oxide 
preferably used for this invention is 50 % or 
more. 

Furthermore it is 70 % or more. 

As a crystal system, an anatase type is 
desirable, in that hardness is low, abrasion 
property is small, and the dispersibility to 1,3- 
propanediol is good. 

Moreover, in order to control photolysis 
property by the titanium oxide, 0.1-1 weight% of 
antimony may be contained based on a titanium 
oxide. 

Moreover, organic solvents, such as water 
and an alcohol, are distributed at once. 

The titanium oxide which removed the 
aggregate may be used. 

Preferably, the usually commercially available 
titanium oxide for chemical synthetic fibres is 
used. 

As a mean particle diameter of a titanium 
oxide, it is required to be 0.01-2 micrometres. 

It is 0.05-1 micrometre especially preferable. 

It is difficult for a mean particle diameter to 
obtain less than 0.01 micrometres practical. 

Moreover, the particle exceeding 2 
micrometres, is easy to get clogged in the filter 
in a spin mouth pack. Therefore the filtration 
pressure will rise for a short time. 

Moreover, a spin mouth hole becomes easy 
to get dirty. It must often come to clean a spin 
mouth surface up. 

There is especially no limitation about the 
particle size distribution of the titanium oxide to 
use. 

However, it is desirable that a particle size 
component 1 micrometres or more is 20 
weight% or less of the whole titanium oxide. 

Especially preferably, 10 weight% or less is 
desirable in that a spin mouth pack pressure 
rise is controlled. 

The objective which makes a resin composite 
contain a titanium oxide in this invention is 
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adjusting to a desired level depending on the 
application aiming at the glossiness of fiber 
obtained, and reducing the coefficient of friction 
of fiber. 

Changing the quantity of a titanium oxide can 
attain the glossiness of fiber. 

When he wants to make it high, it is the 
content of a titanium oxide about 0.01-0.1 
weight% based on resin composite or fiber 
weight. 

What is sufficient is just to make to 0.03-0.07 
weight% preferably. 

However, the content of a titanium oxide may 
be brought close to 0 infinite to make it high. 
However, if a glossiness is not much strong, it 
will shine too much. It will become the cheap 
touch. 

Therefore, when gloss wants to make high, 
0.01 weight% of titanium oxides needs to be 
contained at least. 

When you want to control a glossiness, it is 
0.1-1 weight%. What is sufficient is just to make 
1-3 weight% to control especially a glossiness. 

The degree of a reduction of the coefficient of 
friction of fiber by addition of a titanium oxide is 
based also on the additional amount of a 
titanium oxide. However when large, it reaches 
several 10%. 

A big reduction of such coefficient of friction is 
a phenomenon observed by PTT fiber in 
characteristic. It is the phenomenon that can 
not be seen by PET fiber, or PBT fiber. 

The content of a titanium oxide is important 
also from the viewpoint of a reduction of 
coefficient of friction. 

If the content of the titanium oxide in fiber 
becomes less than 0.01 weight%, the reduction 
effect of coefficient of friction will be become 
small. 

Conversely if 3 weight% is exceeded, 
coefficient of friction will stop reducing any 
longer. 

Preferably, they are 0.03 - a 2 weight %. 

More preferably, they are 0.04 - a 2 weight %. 

In the polyester resin composition of this 
invention, it is the aggregate which the titanium 
oxide particle aggregated to became one lump. 
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It is required that the aggregate to which the 
longest part length exceeds 5 micrometres, is 
below 25 pieces/mg resin. (This unit shows the 
number of the aggregates contained in a 1 mg 
resin composite.) 

The number of this aggregate is a numerical 
value measured by measurement of the below- 
mentioned [2] titanium oxide aggregate. 

By fulfilling this condition, the titanium oxide in 
the polyester resin composition of this invention 
or fiber is distributed highly. 

As a result, a reduction of the brittleness of a 
resin composite, a reduction of the abrasion 
property of fiber and a restriction of fuzz * 
thread breakage, and also a reduction of 
coefficient of friction can be attained. 

In addition, an aggregate in this invention is 
defined as a polyester resin composition, Its 
fiber, and what is counted as one particle group 
which the particles of a titanium oxide which 
exists in the titanium oxide dispersion liquid 
supplied to a reaction material when making it, 
and adhere substantially and became one lump. 

This aggregate has various forms. 

However, in order that the aggregate to which 
the longest part exceeds 5 micrometres in the 
arbitrary length of the aggregate may solve an 
above problem, it is required to be below a 
specific amount. 

The aggregate of a titanium oxide and the 
dispersion state can be confirmed by carrying 
out the light microscope observation of the film 
which carries out melting of the resin composite 
thinly, and is obtained. 

It will become brittle if the number of the 
aggregate exceeds 25 pieces/mg resin in a 
resin composite. 

Moreover, a spin mouth pack pressure raises 
for a short time. 

Moreover, a spin mouth hole becomes easy 
to get dirty soiled, and thread breakage and 
fuzz become easy to happen. 
Industrial production cannot be carried out 
stably. 

Moreover, the coefficient of friction of fiber 
obtained also becomes high. 
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Preferably, it is below 15 pieces/mg resin. 
More preferably, it is below 10 pieces/mg resin. 

Most preferably, it is below 5 pieces/mg resin. 
As the aggregate in fiber obtained from such a 
resin composite 

7 pieces/mg or less fiber (this unit shows the 
number of the aggregates contained in 1 mg 
fiber) is desirable. 

It is below 3 pieces/mg fiber more preferably. 

Most preferably, it is below 1 piece/mg fiber. 
The present inventors makes inside filtration 
area small. 

The spin mouth pack which accumulated the 
filter with a fine eye several times over is 
created. 

This is nriade to pass a fused resin composite, 
the method to evaluate size of a rise of a spin 
mouth pack pressure was devised and 
examined for a short time. It was found that 
the degree of the pack pressure which raises in 
a predetermined time corresponds with the 
number of aggregates. 

If an aggregate increases, in order for the 
aggregate which is stuck for a filter to increase, 
a spin mouth pack pressure becomes high for a 
short time. 

Conversely if an aggregate is few, a rise of a 
spin mouth pack pressure will be become small 
extremely. 

For instance, this polyester resin 
composition whose moisture content is 100 
ppm or less which was melted at 265 degrees C 
using the extruder is made to pass through 

the layer of sand of the particle size which 
can pass the filter of 20 meshes but can not 
pass the filter of 28 meshes (2 cm in filtration 
area 660 mm2* thickness). 
Next (1) The filter whose number of pore sizes 
is 50 mesh, (2) The filter the number of pore 
sizes is 150 mesh, (3) The filter the number of 
pore sizes is 300 mesh, (4) The sintering filter 
whose pore size is 20 micrometres, (5) The filter 
the number of pore sizes is 50 mesh 

An above filter is passed in the order of (5) 
from (1 ) by filtration area 660 mm2. 

The spin mouth which 12 holes of 0.23 mm 
opened after that is passed. 
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When carrying out a release into atmospheric 
air at the discharge velocity of 25 g /min, if a 
raised part of the pressure in the time of coming 
out of an extruder and going into the layer of 
sand, between when elapsing for 20 hours from 
the time of elapsing for 5 hours from discharge 
initiation is 40 kgs or less, an industrial spinning 
apparatus is used (the filtration area is much 
larger than this model test in this case). The 
climbing speed of a spin mouth pack pressure is 
also small. It can spinning * drawing stably. 

And it was found that the quality of obtained 
fiber is excellent. 

A pressure buildup called these 40 kg/cm2 or 
less mostly corresponds 25 pieces/mg or less 
which is the upper limit of the number of the 
aggregates in the resin composite stipulated 
with this invention. 

If the amount of pressure buildup exceeds 40 
kg/cm2, thread breakage and fuzz will increase. 

Moreover, a spin mouth hole becomes easy 
to get dirty soiled. In addition, the effect which 
lowers the coefficient of friction on the surface 
of fiber also become small. 
Although it is better as the amount of pressure 
buildup is small, preferably, it is 30 kg/cm2 or 
less. 

It is 20 kg/cm2 or less especially preferable. 
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If drying and prolonged heat are carried out 
above 100 degrees C, although PTT is slight, a 
decomposition arises partially. 

It is known that an acrolein and allyl alcohol 
will form. 

However, according to examination of the 
present inventors as for the composition of PTT 
which contains the titanium oxide used as a 
lusterless agent, It knew that the quantity of 
formation of these decomposition products 
would increase considerably compared with 
PTT which does not contain a titanium oxide. 

And to be surprised, By making a 
phosphorus compound contain in a resin 
composite, it became clear that the quantity of 
formation of these decomposition products is 
controlled sharply. 

Furthermore and this phosphoms compound 
thus added also exhibits a very big effect in 
Colouring prevention of the composition or fiber 
in each step steps, such as several processes 
until it becomes a gamnents product from 
polymerisation, melting polymerisation, a solid 
state polymerization, the chip drying in high 
temperature, a melt spinning, scouring, a 
thermosetting, and the colouring, and the 
improvement in a melting stability. 
As a phosphorus compound, an organic 
phosphorus compound is desirable. It is 
especially excellent in generating suppression 
of an acrolein or allyl alcohol, colouring 
prevention, and the effect of a melting stability, 
and does not affect spinning property. 
Therefore, phosphate of 0=P (0R1) (0R2) 
(0R3) or, the phosphite of P (0R4) (0R5) 
(0R6) is desirable. 

R1, R2, R3, R4, R5, and R6 here are different 
species or the same kind. 

It is selected out of a hydrogen atom or the 
organic group to 1-30 C, an alkali metal, and an 
alkaline earth metal. 

Moreover, in the case of the organic group of 
1-30 C, the part or all of a hydrogen atom is 
optionally substituted by a halogen, an ester 
group, a carboxy group, an amide group, an 
amino group, an imide group, an ether bond, 
etc. 
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As the desirable example of these phosphorus 
compounds, A trimethyl phosphate, a triethyl 
phosphate, a tri propyl phosphate, a tributyl 
phosphate, a tri pentyl phosphate, the 
phosphate xyl a tri toward, a tri toward butyl 
phosphate, a trioctyl phosphate, a dimethylethyl 
phosphate, a dimethyl phosphate, a methyl 
phosphate, 3-hydroxy-propyl phosphate, a bis 
(3-hydroxy-propyl) phosphate, a tris (3-hydroxy- 
propyl) phosphate, a triphenyl phosphate, a 
trimethyl phosphite, a triethyl phosphite, a tri 
propyl phosphite, a tributyl phosphite, a tri 
pentyl phosphite, the phosphite xyl a tri toward, 
a tri toward butyl phosphite, a trioctyl phosphite, 
a dimethylethyl phosphite, a dimethyl 
phosphite, a methyl phosphite, 3-hydroxy- 
propyl phosphite, a bis (3-hydroxy-propyl) 
phosphite, a tris (3-hydroxy-propyl) phosphite, a 
triphenyl phosphite, the sodium phosphate, 
potassium phosphate, phosphoric acid 
magnesium, a calcium phosphate, a phosphoric 
acid dimethyl sodium, a phosphoric acid methyl 
disodium, phosphoric acid, phosphorous acid, 
an ethyldiethyl phosphono acetate, etc. are 
mentioned. 

From the viewpoint that the effect of colouring 
prevention and a melting stability is excellent, 
and that the capability which bars 
polymerisation is low, a trimethyl phosphate, a 
triethyl phosphate, a tri propyl phosphate, 
phosphoric acid, phosphorous acid, and an 
ethyldiethyl phosphono acetate are especially 
preferable. 

As the quantity of the phosphorus compound 
contained in the polyester resin composition of 
this invention, or fiber, it can be shown with the 
weight fraction of the phosphorus element 
contained in a resin composite or fiber. 

As the range, it is desirable that it is 5-250 
ppm. 

If it is less than 5 ppm, the effect of 
generating suppression of a decomposition 
product is not exhibited sufficiently. If 250 ppm 
is exceeded, these effects will be obtained 
sufficiently. 

But, since a polymerization catalyst carries 
out a deactivation partially, melting 
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polymerisation and a solid state polymerization 
come to seldom go on. 
Preferably, it is 35-150 ppm. 

It is 50-120 ppm more preferably. 

moreover in order to attain suppression of 
generating of an acrolein and allyl alcohol, and 
further colouring prevention and improvement 
of a melting stability, it is also desirable to add 
hindered phenol -based antioxidant for the 
polyester resin composition and its fiber of this 
invention. 

Of course, the combined use with the 
phosphorus compound described previously is 
also desirable. 

A well-known thing may be used as such 
hindered phenol -based antioxidant. 
If it illustrates, Pentaerythritol-tetra extractives 
[3 - (3,5- di- tert-butyl-4-hydroxyphenyl) 
propionate], 1,1,3-tris (2- methyl-4-hydroxy- 5- 
tert-butyl phenyl) butane, 1,3,5-trimethyl-2,4,6- 
tris (3,5- di- tert-butyl-4-hydroxy benzyl) 
benzene, 3,9-bis {2-[3- (3-tert-butyl - 4-hydroxy- 
5-methylphenyl propionyloxy] -1, 1- 
dimethylethyl}"2,4,8,10-tetra oxa spiro [5, 5] 
undecane, 1 ,3,5-tris (4-tert-butyl-3-hydroxy- 
2,6- dimethylbenzene) isophthalic acid, triethyl 
glycol-bis [3 - (3-tert-butyl-5-methyl-4- 
hydroxyphenyl) propionate], 1,6- hexanediol-bis 
[3 - (3,5- di- tert-butyl-4-hydroxyphenyl) 
propionate], 2,2- thio-diethylene-bis [3 - (3,5- di- 
tert-butyl-4-hydroxyphenyl) propionate], 
Octadecyl-3-(3,5- di- tert-butyl-4- 

hydroxyphenyl) propionate] are mentioned. 

Among them, pentaerythritol-tetra extractives 
[- (3,5- di- tert-butyl-4-hydroxyphenyl) 3 
Propionate] octadecyl-3-(3,5- di- tert-butyl-4- 
hydroxyphenyl) propionate] etc. is desirable. 
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As the amount of the hindered phenol -based 
oxidation stabilizer used, 0.002 - a 2 weight % 
are desirable based on a resin composite or a 
fiber weight. 

This is because that when exceeding a 2 
weight %, there is a colouring case, and that 
even when it adds more than a 2 weight %, the 
capability to improve a melting stability will be 
saturated. 

Moreover, if it is less than 0.002 weight%, the 
generating restriction effect of an acrolein or 
ally! alcohol is small. 

Preferably, it is 0.02-1 weight%. 

Furthermore if a cobalt compound is 
contained in the polyester resin composition of 
this invention, and its fiber, formation of an 
acrolein or allyl alcohol is controlled. In addition, 
the obtained resin composite and the whiteness 
of fiber are greatly raised. 

The above-mentioned effect is expectable. 

As a cobalt compound, a cobaltous acetate, 
formic acid cobalt, cobalt carbonate, propionic 
acid cobalt, etc. can be used. 

It is desirable that it is 1-25 ppm to a resin 
composite or a fiber weight as quantity of a 
cobalt compound. 

If it is less than 1 ppm, the effect of generating 
suppression of a decomposition product or the 
improvement in the whiteness is not exhibited 
sufficiently. If 25 ppm is exceeded, a resin 
composite and fiber have been blackly somber. 

Application limitation is generated. 
Preferably, it is 2-30 ppm. 

It is 3-15 ppm more preferably. 

Depending on the need, various additives, for 
example, lusterless agents other than a titanium 
oxide, a thermostabilizer, an antifoamer, a 
colour adjustment agent, a flame retardant, 
antioxidant, the ultraviolet absorber, the infrared 
rays absorber, the nucleus agent, the whitening 
agent, etc. may be used for the polyester resin 
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composition of this invention by copolimerising 
or mixing. 

There is especially no limitation about the 
production of the polyester resin composition of 
this invention. 

However, a desirable method is explained 
below. 

As for the polyester resin composition of this 
invention, Main-in terephthalic acid dicarboxylic 
acid or the lower alcohol ester derivative of 
terephthalic acid lil^e a dimethyl terephthalate is 
made to react with 1 ,3- propanediol. 

1,3- propanediol ester of terephthalic acid 
and/or the oligomer is made to fomn. 

Then, a polycondensation reaction is carried 
out. 

In the method of producing polyester, a titanium 
oxide is added to a solvent at once in the 
arbitrary steps which a polycondensation 
reaction completes from the reaction initiation. 
The operation except the aggregate of a 
titanium oxide particle is carried out after 
stirring. The obtained liquid which the titanium 
oxide dispersed in this solvent is added to a 
reaction material. 

A polycondensation reaction can be 
completed after that and it can obtain. 
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The adjusting method of a titanium oxide 
dispersion liquid that the aggregate was 
removed is important here. 
First, a powder-like titanium oxide is added so 
that it may become 0.1-70 weight% to a solvent. 

It stirs enough. The liquid dispersed 
seemingly uniformly is prepared. 

The desirable content of the titanium oxide in 
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this solvent is 10-50 weight%. 

Moreover, there is especially no limitation as a 

solvent to use. 

1,3- propanediol, an ethylene glycol, 1,4- 
butanediol, methanol, toluene, etc. can be used. 
However, it is 1,3- propanediol especially 
preferable. 

There is especially no limitation as the stirring 
method. 

However, efficient stirring is desirable. For 
instance, the stirring using the high speed 
mixer, the homogenizer, and the kneader is 
desirable. 

Moreover, grinding operation of the 
aggregate by the ball mill, the beads mill, etc. 
may be used together after stirring. 

As a stirring time, 10 minutes - 48 hours are 
desirable. 

Such a titanium oxide dispersion liquid looks 
seemingly uniform. 

However, the aggregate of a titanium oxide 
particle is contained in large quantities. 

for instance, if the microscope observation of 
this dispersion liquid is carried out, the 
aggregate of a titanium oxide will be observed 
in some places. 

The titanium oxide dispersion liquid of such a 
state is used. 

Even if it polymerises PTT, since the 
aggregate of a titanium oxide is contained in 
large quantities, only the resin composite with a 
large spin mouth pack pressure climbing speed 
can be obtained. 

This aggregate can also be broken 
mechanically. 

However, rather than breaking, operation of 
removing an aggregate from a dispersion liquid 
is efficient and simple, and economical. 

Then, next operation of removing an 
aggregate needs to be performed to the liquid in 
which the titanium oxide dispersed seemingly 
unifomnly. 

A well-known method may be used as 
aggregate removal operation. For instance, a 
centrifugation, filter filtration, etc. are 
mentioned. 

Since a centrifugation is the most simple and 
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is efficient. It is a best method in order to 
remove an aggregate. 

There is especially no limitation as a 
centrifugal separator to use. Either of a 
continuous system or a batch type is sufficient. 

What should be careful when centrifuging, is 
a rotational speed and its time. 

If it carries out not much for a long time at 
high speed, the titanium oxide which is carrying 
out the microdispersion will also be centrifuged. 
It will remove from a dispersion liquid. 

Conversely if a rotational speed is too slow, or 
the processing time is too short, the isolation 
will become inadequate. 
500 rpm of rotational speed is desirable at least. 

It is 2000 - 10000 rpm especially preferable. 
The processing time of 2-90 minutes is 
desirable. 

When carrying out filter filtration, as hole size of 
the filter to use, 200-2000 meshes are 
desirable. 

300-700 meshes are desirable especially 
preferable. 

In this case, a some filter may be passed 
through. Moreover multiple passage of the 
same filter may be carried out. 

There is especially no limitation as a kind of 
filter. Organic substance manufacturing of 
metal, ceramic manufacturing, a nonwoven 
fabric, etc. is mentioned. 

The aggregate of the titanium oxide in this 
way removed is an aggregate in which the 
particle of the titanium oxide whose longest part 
exceeds 5 micrometres became one lump. 

Removing as much as possible is desirable. 

It is desirable that the content of the titanium 
oxide in the titanium oxide microdispersion 
liquid thus obtained is 10-30 weight%. 
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Hereafter, the detail of the polymerisation 
conditions is explained. 

As the polymerisation method, a well-l<nown 
method can be used fundamentally. 

That is, a main-in terephthalic acid 
dicarboxylic acid or the lower alcohol ester 
derivative of terephthalic acid like a dimethyl 
terephthalate, is made to react with 1 ,3- 
propanediol at the temperature of 200-240 
degrees C. 

It is below at least 1 torr after that. 

Preferably, it is under reduced pressure of 0.5 
or less ton-s. It is 250-290 degrees C. 

Preferably, it is 260-280 degrees C. A 
polycondensation reaction is earned out and a 
target resin composite is obtained. 
Molar ratio at the time of the preparation of 
terephthalic acid a main dicarboxylic acid, or the 
lower alcohol ester derivative of terephthalic 
acid like a dimethyl terephthalate and 1,3- 
propanediol, is 1:1. 3-1:3, preferably, it is 1:1.5 
to 1:2.5. 

1:1. If 1,3- propanediol is fewer than 3, the 
reaction time will become long remarkably. A 
resin composite will colour. 

Moreover, if the quantity of 1 ,3- propanediol 
increases more than 1:3, the quantity of 
formation of bis (3-hydroxy-propyl) ether will 
increase. 

It is desirable to use a catalyst for reacting 
terephthalic acid a main dicarboxylic acid or the 
lower alcohol ester derivative of terephthalic 
acid like a dimethyl terephthalate with 1,3- 
propanediol. 

As a desirable example, 1 sort or more of 
titanium alkoxide represented by titanium tetra 
butoxide and the titanium tetra iso propoxide, 
cobaltous acetate, a calcium acetate, a 
magnesium acetate, zinc acetate, acetic acid 
titanium, non-crystalline titanium oxide 
precipitate, non-crystalline titanium oxide / silica 
coprecipitation, non-crystalline titanium oxide / 
zirconia coprecipitation are mentioned. 
As the quantity of transesterification catalysts, 
preferably, it is 0.02-0.15 weight%. 

The polycondensation catalyst needs to use 
definitely. 
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For instance, titanium alkoxide represented by 
titanium tetra butoxide and the titanium tetra iso 
propoxide, acetic acid antimony, antimony 
trioxide, etc. are mentioned as a 
polycondensation catalyst. 

Titanium all<oxide represented by titanium 
tetra butoxide and the titanium tetra iso 
propoxide is especially preferable since reaction 
rate Is rapid. 

As the polycondensation catalyst amount, 
preferably, it is 0.03-0.15 weight%. 



The phosphorus compound used for this 
invention, hindered phenol -based antioxidant, 
and a cobalt compound may be added in any 
step of polymerisation. It may be added at once 
or divide Into several times. It is desirable that 
addition of a phosphorus compound is 
conducted after the transesterification 
completion at point which can restrain the 
colouring of a resin composite most, without 
barring transesterification. 

In addition, when the temperature of a 
reaction material is higher than the boiling point 
of the phosphorus compound, If it adds then, it 
will evaporate. It becomes Impossible to add 
predetermined quantity. 
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In such a case, it is made to dissolve in 1,3- 
propanediol at the temperature of at least 50 
degrees C or more at once. 

It is made to react with 1,3- propanediol at 
once. The method of adding after raising a 
boiling point is especially preferable. 

By using such a method, a desired 
phosphorus element weight can be provided to 
a resin composite. 

Moreover, a cobalt compound may be used 
as a catalyst. 

About the titanium oxide dispersion liquid from 
which the aggregate of a titanium oxide particle 
was removed, it is good to add preferably, after 
adding a catalyst, a phosphorus compound, 
hindered phenol -based antioxidant, and a 
cobalt compound. 

This is because that when the titanium oxide 
dispersion liquid from which the aggregate was 
removed is added previously, and A catalyst, a 
phosphorus compound, hindered phenol -based 
antioxidant, and a cobalt compound are added 
later, the part where a catalyst, a phosphorus 
compound, hindered phenol -based 
antioxidant, and the cobalt compound hit on the 
surface of polymer changes pH greatly locally, 
and that a titanium oxide may aggrerate with the 
shock. 

Preferably, it stirred enough more than at 
least 1 minute after adding a catalyst, a 
phosphorus compound, hindered phenol -based 
antioxidant, and a cobalt compound. Then, it is 
desirable to add the titanium oxide dispersion 
liquid from which the aggregate was removed. 

Moreover, if the temperature when adding 
also exceeds 250 degrees C, possibility of 
aggrerating by the heat shock becomes high. 

Adding below 250 degrees C preferably is 
good. 

If the polyester resin composition thus obtained 
reaches a predetermined intrinsic viscosity, it 
will be taken out from the polymerisation pot. 

Transformation is carried out to a solid-like 
object. 

In order to remove the titanium oxide 
aggregate slightly formed during polymerisation 
at this time, the bottom of the polymerisation pot 
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is equipped with a filter. 

An aggregate may be removed. Moreover 
doing so is desirable. 

In this case there is especially no limitation as 
a filter to use. 

However, 2000 meshes of 100-s are 
desirable. 

The intrinsic viscosity of the polyester resin 
composition thus obtained can usually be made 
to reach from 0.4 to about 0.9. 

The objective of this invention is attained. 

However, it may become difficult to raise an 
intrinsic viscosity from 0.9. 

It is because that if reaction temperature is 
made high in order to raise an intrinsic viscosity, 
thermal decomposition will happen, and it may 
be hard coming to go up viscosity. 
Then, as how to attain 0.9 or more intrinsic 
viscosities, a desirable method is using a solid 
state polymerization. 

If a solid state polymerization is used, an 
intrinsic viscosity can be raised also to 2.0. 

Solid state polymerization can be conducted 
The resin composite made into the shape of a 
chip, powder, fibrous, tabular, and a block in the 
presence of inert gas, such as nitrogen and 
argon, or under reduced pressure of 100 or less 
torrs, and preferably, 10 or less torrs, at 170- 
220 degrees C, for about 3-48 hours. 

The polyester fiber of this invention fulfills the 
conditions of following (1)- (4). 

The intrinsic viscosity characterized by the 
above-mentioned is the polyester fiber of 0.4-2. 
Moderate grinding is carried out by satisfying 
these conditions. 
Coefficient of friction is reduced. 

Abrasion property was Improved. It becomes 
fiber with few fuzz and thread breakage. 
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(1) It consists of the polyester resin 
component by which 90 weight% or more is 
constituted from a poly trimethylene 
terephthalate. 

(2) The titanium oxide of 0.01-2 micrometres 
of mean particle diameters contains 0.01-3 
weight7o. 

(3) It Is the aggregate in which the titanium 
oxide particle gathered. 

The aggregate whose longest part length 
exceeds 5 micrometres Is below 12 pieces/mg 
fiber. 

(4) The rate of birefringence refraction Is 0.03 or 
more. 

in conditions indispensable to the polyester 
fiber of this invention, since It Is the same as 
that of the content of a resin composite about 
(1 ) and (2) Condition (3) and (4) are explained 
to below. 
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It Is the aggregate in which the-lzing titanium 
particle gathered, an acid at the polyester fiber 
of this invention. 

It Is required for the aggregate to which the 
longest part length exceeds 5 micrometres to 
be below 12 pieces/mg fiber. 

The number of this aggregate Is a numerical 
value measured by measurement of [2] titanium 
oxide aggregate of an Example. 

If the number of an aggregate exceeds 12 
pieces/mg fiber, the abrasion property of fiber 
will reduce. 

Moreover, fuzz and a single yarn breakage 
become easy to happen. 
Of course, in such the state, spinning * 
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ductility is also low. A spinning yield is also low. 

Preferably, it is 7 /mg fiber or more. 

More preferably, it is below 3 pieces/mg fiber. 

Most preferably, it is below 1 piece/mg fiber. 

The rate of birefringence refraction of the 
polyester fiber of this invention needs to be 0.03 
or more. 

The rate of birefringence is a parameter 
which shows the orientation in the fiber axial 
direction of the polymer chain in fiber. 

If the rate of birefringence is less than 0.03, 
since it exists, been in the state where the 
orientation of the polymer chain of obtained 
fiber carries out an insufficiency, and it is easy 
to move a polymer chain, the coefficient of 
friction of fiber becomes high. 
Moreover, the abrasion property of fiber 
reduces. 

Even when it cannot attain the objective of 
this invention, and also it preserves near normal 
temperature further, the physical property of 
fiber varies over time. 

Even when it makes to a textile in the state 
where it is easy to carry out such a structural 
change, in order that a dyeability and a textile 
physical property may vary in the state of 
preservation, it will become the textile which 
tends to generate a uneven dyeing and physical 
property spots. 

In order to eliminate such a problem completely 
Preferably, it is 0.05 or more. 

It is 0.06 or more preferably. 

Moreover, the orientation of fiber inadequate- 
strokes in 0.03-0.06. If a twist is hung or a 
false twist is carried out, adding drawing 
furthermore Process yarn with the bulkiness or 
a stretch characteristic can also be provided. 

The form of the polyester fiber of this 
invention may be any of a long fibre and a short 
fibre. 

moreover the case of a long fibre, it may be 
any of a multifilament and a monofilament. The 
nonwoven fabric by the spun bond method, the 
micro web method, etc. may process. 

Furthermore, the polyester fiber of this 
invention, Drawing yarn obtained by the usual 
method, the straight-drawing method, the high- 
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speed spinning nnethod, etc., Half-drawing yam 
used for a tennporary twist process etc. (the so- 
called POY), Various process yarn etc., What all 
of the structure used by usual synthetic fibre 
can contain. 

There is especially no limitation also as the 
total denier. 5-1000d, Especially when using for 
garments, 5-200d are desirable. 

Especially limitation does not have a single 
yarn denier, either. 

However, preferably, they are 0.0001-1 Od. 

Of course, when using it as a monofilament, it 
may be 10-2000d. 

Moreover about a cross-sectional shape, 
limitation does not have a circle type, a 
trigonum type, a flat type, a star type, W type, 
etc., either. 
It may be a hollow even if it is solid. 
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Hereafter, the physical property of the polyester 
fiber of this invention is explained. 

For instance, in the case of drawing yarn, 
strength changes also with an intrinsic viscosity 
and draw magnifications. 
At least 2.5 g Id or more [ however, ] 

It is usual 3.5 g/d or more. 
Especially the maximum characteristic of this 
invention about strength has the few quantity of 
aggregates of a titanium oxide particle. And 
since the melting stability of a raw material 
polymer is raised sufficiently, even when it 
raises an intrinsic viscosity, a molecular weight 
reduction seldom happens in a melting step. 

It is able to express high strength. 

Accordingly, about by 0.7, an intrinsic 
viscosity can also express strength of 5 g /d at 
the polyester fiber of this invention, for example, 
if 4 g /d or more, and an intrinsic viscosity 
become one or more. 
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As an elasticity in this case, it is about 25- 
50%. 

The elasticity of fiber is the big characteristic 
of the polyester fiber of this invention. 

20-30 g /about d, and very small value are 
shown. 

That an elasticity is small implies that the 
textile shows a very soft feel. 

Moreover, because elastic recoverability is 
extremely excellent, it is the big characteristic of 
the polyester fiber of this invention. 
Even when it carries out the elongation of fiber 
to about 15%, the polyester fiber of this 
invention returns to original length about 100%, 
20% elongation is usually also 70 % or more. In 
the case, the elastic recovery factor exceeding 
80% is shown. 

Therefore, if the polyester fiber of this 
invention is made into a textile, what has a soft 
feel and good stretch property can be provided, 
having a suitable glossiness and suitable 
strength for every application. 

Furthermore, since the dispersibility of a 
titanium oxide is remarkably excellent, 
coefficient of friction is lowered. 
Connection in a guide, a roll, etc. is controlled 
and spinning property is raised. 

Without the aggregate furthermore serves as 
a defect Abrasion property serves as good fiber. 

The polyester fiber of this invention can be 
produced to the polyester resin composition of 
this invention mentioned above applying the 
spinning method of known PTT. 

For instance, it is especially preferable to use 
the spinning method disclosed by the present 
inventors, in the he international laid-open 
(kokai) number WO of No. 99/11845 and the 
international laid-open (kokai) number WO of 
No. 99/27168 as it is. 

that is, the polyester fiber of this invention is at 
least 100 ppm 

Preferably, it was made to dry to a moisture 
content 50 ppm or less. Melting of the resin 
composite of this invention is carried out using 
an extruder etc. 

A fused resin composite is wound up behind the 
bottom of extrusion from a spin mouth after that. 
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Subsequently it can obtain by drawing. That 
drawing after winding up liere means that after 
carrying out the spinning, it winds up in a bobbin 
etc. 

This yarn is drawn using another apparatus. It 
is the usual so-called method, the resin 
composite squeezed out from the spin mouth 
carried out cooling solidification completely. 
Then, it winds around the first roll currently 
rotated at fixed velocity more than several 
times. The tensile strength before and after roll 
is made not to be transmitted by above at all. 

It refers to the so-called straight-drawing 
method which directly coupled the spinning- 
drawing process which draws, directly between 
a first roll and the second rolls currently installed 
to the next of a first roll. The polyester fiber of 
this invention is used for a part of independent 
usage or textile. 

It becomes the textile excellent in soft property, 
stretch property, and colouring property thereby. 

When using it for a part of textile, there is 
especially no limitation as the other fiber other 
than fiber of this invention to use. 

However, it uses with fiber, such as stretch 
fiber, cellulose fiber, a wool, a silk, and acetate 
fiber, together especially. It can express the 
characteristic of soft feeling and the stretch 
property which are not obtained by the mixed 
use textile using well-known synthetic fibre or 
well-known chemical fiber. 

Here, the woven and knitted fabric is called 
textile. 
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The textile of this invention also includes an 
above-mentioned mixed use textile. 

There is especially no limitation about the 
form of the polyester fiber to use, and the fabric 
production method. A well-known method can 
be used. 

For instance, plain weave used for a warp or a 
weft, Woven fabrics, such as a reversible woven 
fabric, knitted fabrics, such as tricot and the 
raschel, etc. are mentioned. 

In addition union twisting, a doubling, and a 
tangle may be given. 

The textile of this invention also includes a 
mixed use textile. 

It may colour. For instance, it can colour 
through the process of colouring by scouring, 
the presetting, the disperse dye, or the cationic 
dye, and a final set by the conventional method 
after fabric production. 

Moreover, an alkali amount decrease process 
can be carried out by the conventional method 
after scouring and before colouring depending 
on the need. 

Especially when using a cationic dye, it is the 
sulpho isophthalic acid salt represented by 5- 
sulpho isophthalic acid 1-3 mol% based on all 
carboxylic acid components. 

It is required to carry out a 1.5-2.5 mol% 
copolymerisation preferably. 

Scouring can be carried out by the 40-98- 
degree C temperature range. 

It is more desirable to scour especially, 
making it relax in the mixed use with stretch 
fiber, since elasticity is improved. 

The thermosetting before and behind 
colouring can also omit one side or both. 

However, in order to improve the shape- 
stable property of a textile, and a dyeability, it is 
desirable to carry out both. 

As temperature of a thermosetting, it is 120- 
190 degrees C in temperature. 

Preferably, it is 140-180 degrees C. 

As a thermosetting time, it is 10 seconds - 5 
minutes. 

Preferably, it is 20 seconds - 3 minutes. 

The colouring is 70-150 degrees C, without 
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using a carrier. 

Preferably, it is 90-120 degrees C. 

It can cany out at the temperature of 90-100 
degrees C especially preferable. 

In order to carry out the colouring 
homogeneously, It adjusts to pH depending on 
the dyestuff using acetic acid, sodium 
hydroxide, etc. It is especially preferable to use 
simultaneously the dispersing agent which 
consisted of an interfacial activator. 
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After colouring carries out a soaping or a 
reduction cleaning by the well-known method. 

These methods are good by the well-known 
method. For instance, it can process in alkaline 
water solutions, such as sodium carbonate and 
sodium hydroxide, using reducer, such as a 
sodium hydrosulfite sodium. 
The best embodiment for inventing 

Hereafter, an Example is given and this 
invention is explained in detail. 

However, this invention is not limited by the 
Example etc. 

In addition, the main measured values and 
the evaluation value in an Example were 
obtained by the following measurement or 
evaluation methods. 

Cl ] Measurement of an intrinsic viscosity 
As for this intrinsic viscosity [(eta)], an Ostwald 
viscosity tube is used. 35 degrees C and the o- 
chlorophenol are used. Extrapolation of the 
ratios (eta) sp/C of specific viscosity (eta) sp 
and concentration C (g/100 ml) is carried out to 
concentration zero. 

It asked according to the following fonnulas. 
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[(eta)] 

=lim((eta)sp/C) 
C->0 

[ 2 ] Measurement of a titanium oxide 
aggregate 

1 mg a resin composite or fiber is inserted to the 
15 mm * 15 mm cover glass of 2 sheets. 

Melting was carried out at the temperature of 
degree (melting point+20-30) C on the hot plate. 

A lOOg load is imposed on a cover glass after 
melting. 

It is made to contact between the cover glasses 
of 2 sheets so that a melt may not be protruded 
from a cover glass. It extends. 

It was supplied to cold water and quenched. 
The crystallization of a polymer is barred by 
carrying out rapid quenching. 

It becomes easy to observe the dispersion 
state of a titanium oxide. 
Similar operation is carried out 5 times. 

Five preparation of the sample pinched into 
the cover glass was carried out. 

The light microscope is used this sample. 
The resin composite which spread between 
cover glasses is enlarged for the multiplying 
factor of 200 increment. 

The all-domain observation of the resin 
composite which spread in the cover glass was 
carried out. 

The aggregate of a titanium oxide is larger 
than the dispersed titanium oxide particle. 

However, the longest part length of the 
aggregate which passes through a microscope 
and is visible makes the thing exceeding 5 
micrometres the aggregate of a titanium oxide. 

It converted into the number of per unit weight 
of the resin composite which counted and used 
the number, or fiber. 

An observation similar about all the prepared 
five samples is carried out. 

The average was made into the number of 
aggregates (a unit:piece / mg resin, or a piece / 
mg fiber). 

[3] Measurement of the phosphorus element 
weight and a cobalt element weight in a 
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polyester resin composition or fiber, the 
phosphorus element weight and the cobalt 
element weight were measured using the high- 
frequency plasma emission spectral analysis 
(model:IRIS-AP, made in thermo "jarrel"ash 
company). 

An analysis specimen is the following and 
was made and adjusted. 
The resin composite or fiber of 0.5g of 
Erienmeyer flasks, and a 15 ml concentrated 
sulfuric acid are added. 

It is 3 hours on a 150-degree C hot plate. It 
was made to decompose for 2 hours on a 350- 
degree C hot plate. 

5 ml of hydrogen-peroxide solutions is added 
after cooling. After carrying out an oxidative 
degradation, it carries out that it is concentrated 
of the liquid to 5 ml. 

5 ml of the aqueous solution of a 
concentrated hydrochloric acid/water (1:1) is 
added. Furthermore 40 ml of water was added 
and it considered as the analysis specimen. 

C 4 3 Measurement of the mean particle 
diameter of a titanium oxide 

The mean particle diameter of the titanium 
oxide of a raw material makes hexa 
metaphosphoric acid sodium 1 g /liter aqueous 
solution disperse a titanium oxide. 

It measured using the Horiba, Ltd. 
manufacturing laser diffraction formula / 
dispersion formula particle size distribution 
measuring apparatus (LA-920). 
As for the mean particle diameter of the titanium 
oxide in a resin composite or fiber, the 
microscope observation of the titanium oxide 
particle dispersed in the polymer melted within 
the carver glass like [2] is carried out. 

The average of the longest part length of the 
titanium oxide particle dispersed 300 pieces 
was made into the mean particle diameter. 

In the case of this invention, the mean particle 
diameter of the titanium oxide of a raw material 
and the mean particle diameter in a polymer 
show the almost same value, therefore, any 
measuring method may be used. 

[5] The spin mouth pack pressure raise 
model test of a polyester resin composition 
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The moisture content which carried out 
melting at 265 degrees C using the extruder is a 
polyester resin composition 100 ppm or less. It 
is made to pass through the layer (2 cm in 
filtration area 660 mm2* thickness) of sand of 
the particle size which can pass the filter of 20 
meshes but cannot pass the filter of 28 meshes. 
Next (1 ) The filter the number of pore sizes is 50 
mesh, (2) The filter the number of pore sizes is 
150 mesh, (3) The filter the number of pore 
sizes is 300 mesh, (4) The sintering filter whose 
pore size is 20 micrometres (made in US 
FILTER company and DYNALLOY X-7), (5) The 
filter the number of pore sizes is 50 mesh. 

The above filters are passed in the order of 
(5) from (1 ) by filtration area 660 mm2. 

The spin mouth which 12 holes of 0.23 mm 
opened after that is passed. 

When carrying out a release into atmospheric 
air at the discharge velocity of 25 g /min, A 
raised part of the pressure in the time of coming 
out of an extruder and going into the layer of 
sand the between when elapsing for 20 hours 
from the time of elapsing for 5 hours from 
discharge initiation was measured. 

In this case, if a pressure raise is 40 kg/cm2 
or less, even when a industrial scale carries out 
the spinning, a spin mouth pack pressure raise 
is a satisfactory level. 

C 6 ] Measurement of the quantity of 
generating of an acrolein and allyl alcohol 
A resin composite or fiber is put on a round 
furnace (made in a Mitsubishi Chemical 
company, chlorine-sulfur measuring apparatus 
TOX-10 (SIGMA)). Air of the rate of flow of 50 
ml/min is passed at 130 degrees C, 24 hours. 

Without leaking, air which passed the 
specimen is guided to the tube (into a tube, 
filled with the polyoxymethylene) passed 
through in dry ice / acetone bath. 

The acrolein which in this way generated, and 
allyl alcohol were caught in the tube. 
Next, this tube is connected with a heat 
detachment apparatus (made in the Shimadzu 
Corp. company, FLS-1). 
It is heated from -30 Degrees C to 200 Degrees 
C. 
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The acrolein in a tube and ally! alcohol are 
made to vaporize. 

It guides to GC/MS (that with which the gas 
chromatography and the mass spectrum 
measuring device were connected, made in the 
Shimadzu Corp. company, QP-5000, 
column:DB 624 and 60m). 
It measures at the 10-degrees C/min 
temperature increase rate from 40 degrees C to 
200 degrees 0. 

The quantity of the caught acrolein and allyl 
alcohol was calculated. 

This quantity shows the quantity of the 
acrolein and allyl alcohol which are generated 
when heating at 130 degrees C in the air for 24 
hours when using a resin composite or 1g of 
fiber. (It is shown per ppm on the basis of the 
used resin composite). 

[7) The resin composite spinning property 
evaluation method (measurement of the rate of 
fuzz) 

Melting of the polyester resin composition 
which dried the moisture content to 50 ppm or 
less is carried out at 270 degrees C of extrusion 
temperatures. 

A spin mouth hole (36 holes, diameter of 0.23 
mm) is passed through. 

52 weight% of iso octyl stearates, 27 weight% 
of oleyl ether, 11 weight% of the alkane 
sulphonate sodiums of carbon numbers 15 and 
1 6, A Redwood viscosity is 1 0 weight% of the 
liquid paraffins for 130 seconds. The oil 
substance which consists of above is made to 
adhere so that it may become 0.4-0.7 weight% 
based on fiber weight. 

A melt spinning is carried out by the spinning 
velocity of 1600 m /min. 

Furthermore it drew at 55 degrees C of hot 
rolls, and 140 degrees C of hot plates. 

The fineness of obtained fiber and the 
number of filaments were set as 50d/36f. 
The rate of fuzz takes 1000 500g pirns. 
Among them, the thing with the fuzz which 
came out to the surface is counted. 

the number is divided by 1000. The numerical 
value multiples 100. It used as fuzz percentage 
(%). 
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[8] Measurement of the dynamics physical 
property (strength, an elasticity, elasticity) of 
fiber 

It measured according to JIS-L-1013. 
[9] Measurement of the rate of birefringence 

It is based on a fiber manual-raw material 
edition, p.969 (the 5th print, 1978 Maruzen Co., 
Ltd. K.K.). The light microscope and the 
compensator are used. 

It asked from retardation observed by the 
fiber surface. 

[10] Measurement of an elastic recovery 
factor 

Fiber is attached in a tension test device in 20 
cm of the distance between chucks. 

An elongation is carried out by 20 cm/min of a 
tension velocity, to 20% of extensibility. It was 
left for 1 minute. 

It is made to contract at the again same 
velocity after this. 

A stress-distortion curve is drawn. 

An elasticity when stress becomes zero is 
made into residual elasticity (A) during 
contraction of fiber. 

It asked for the elastic recovery factor 
according to the following formulas. 
Elastic recovery factor (%)= ((20-A)/20)*1 00 
[11] Measurement of coefficient of friction 

Here, it asked for filament * metal coefficient 
of dynamic friction. 

It measured on condition that the following 
using microns of ray co- measurement 
apparatus Co., Ltd. Manufacturing micro- meter. 

Tension strength of 0.4 g /d is applied to the 
iron cylinder with a diameter of 25 mm which 
finished the surface to the mirror suri'ace, and 
which is a friction object, and The entering 
direction and the direction of the appearance of 
a friction object of fiber are set tat 90 degrees. 
Coefficient of dynamic friction of fiber micro- m 
when making it rub at the rate of 100 m /min25 
degrees C, the atmosphere of 65% RH, Was 
calculated according to the following formulas. 
micro-m= (360*2.3026/2(pi)(theta)riogl0(T2m 
T1 : Tension strength of the entrance to a friction 
object (it considers as the tension strength of 
0.4g per denier) 
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12: the tension strength of an exit from a friction 
object. 
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(pi) :circular constant 
(theta):90 degrees 

[12] Measurement of the number of yam 
friction cuttings 

The number of yarn friction cuttings, shows 
the number of times made to rub until a cutting 
happened when mal<ing fiber rub. 

It becomes the standard of the ease of 
abrading out of fiber. 

That is, abrasion property shows a good (it is 
hard to abrade out) thing so that there is much 
number of times. 

The number of yarn friction cuttings was 
measured using the yarn friction linkage power 
test device (No.890) of an Toyo Seiki 
manufacture place Co., Ltd. 

The ends of yarn were tied up with the two 
clasp which passed through the trochlea to the 
ends of yarn and was located in a line with 
them. 

The reciprocating motion of this clasp can be 
carried out by 20 mm stroke length. 
The trochlea is rotated. 
A twist is hung twice. 
A 50g load is imposed. 

The clasp was made to reciprocate at 150 
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stroke/min. 

The number of times of a reciprocating 
motion is measurable with counter. 

It asked for the number of times to a yarn 
cutting as the number of yarn friction cuttings. 
Reference Example 1 

The titanium oxide dispersion liquid used in 
the following Examples is prepared by the 
following. 
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Method (1): 

20 weight% of the anatase type titanium oxides 
of mean particle diameter 0.5 micrometre is 
added to 1 ,3- propanediol. 

It stirred for 10 hours by 1000 rpm. 
Method (2) : 

21 weight% of the anatase type titanium 
oxides of mean particle diameter 0.5 
micrometre is added to 1,3- propanediol. It 
stirred for 10 hours by 1000 rpm. 
Then, 6000 rpm is centrifuged 25 minutes. 

Only the supernatant liquid was isolated. 

The content of the titanium oxide in a process 
liquid was 20 weight%. 

The titanium oxide removed with the 
centrifugation vessel was observed by the light 
microscope. The aggregate in which the 
titanium oxide particle to which the longest part 
length exceeds 5 micrometres gathered 
existed. 
Method (3) : 
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centrifugation vessel was observed by the light 
microscope. The aggregate in which the 
titanium oxide particle exceeding the longest 
part length of 5 micrometres gathered existed. 
Method (4) : 

21 weight% of the anatase type titanium 
oxides of mean particle diameter 0.5 
micrometre is added to 1,3- propanediol. It 
stirred for 1 0 hours by 1 000 rpm. 
Then, the filter of 500 meshes is passed 
through once. 

Furthermore 6000 rpm is centrifuged 25 
minutes. 

Only the supernatant liquid was isolated. 

The content of the titanium oxide in a process 
liquid was 20 weight%. 

The titanium oxide particle removed with the 
centrifugation vessel was observed by the light 
microscope. The aggregate in which the 
titanium oxide particle to which the head of the 
longest division exceeds 5 micrometres 
gathered existed. 



[Examples 1-8] 

Terephthalic acid (it describes as TPA nearly 
hereafter) 1300 weight parts and 1,3- 
propanediol 1369 weight parts are mixed. 

It esterified at the heater temperature of 240 
degrees C under the normal pressure. 
Titanium tetra butoxide (0.1 weight%, TPA, and 
this unit express the weight ratio opposing to 
TPA), the phosphorus compound or/and 
hindered phenol -based antioxidant which are 
shown in Table 1, the titanium oxide dispersion 
liquid obtained by method (2) - (4) of Reference 
Example 1 shown in Table 1 . The above are 
added in order every 5 minutes. 

It polycondensed for 2.5 hours by 270 
degrees C and 0.2 Torn 

In addition, a phosphorus compound and 
hindered phenol -based antioxidant were 
added to the polymerisation system in form of 
the 2 weight % solution of 1 ,3- propanediol. 

Moreover weight% of the phosphorus 
compound in a table, hindered phenol -based 
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antioxidant, and a titanium oxide dispersion 
liquid shows weight% in the resin composite 
finally obtained. 

The resin composite of the intrinsic viscosity 
0.68 in this way obtained is undenA/ater pulled 
out in the shape of a rope. 
It cut into the chip. 

Then, 215 degrees C and a 5-7 hours solid 
state polymerization are carried out under 
nitrogen atmosphere. 

The polyester resin composition was 
obtained. 

The mean particle diameter of the titanium 
oxide particle in the obtained resin composite 
was 0.5 micrometre. 

In this way the obtained resin composite is 
used. 

Drawing yarn was obtained by the spinning 
method of (7). 

A fiber physical property is shown in Table 2. 

In any case of Examples 1-8, the number of 
the aggregate of a titanium oxide particle and 
coefficient of friction are small. Therefore the 
rate of fuzz was able to obtain low quality PTT 
fiber. 

Moreover, in ail the Examples, the quantity of 
generating of an acrolein and allyl alcohol was 
the low level. 

Moreover, the numbers of yarn friction 
cuttings of Examples 1 and 5 were each 431 
times and 453 times. 

In addition, the mean particle diameter of the 
titanium oxide particle in obtained fiber was 0.5 
micrometre. 



n^<y^f±lt5 2 k g/cm2 



[Comparative Example 1] 

Neither a phosphorus compound, nor hindered 
phenol -based antioxidant is added. The 
titanium oxide dispersion liquid was added by 
method (1) of Reference Example 1. 

Example 1 was repeated except above. 
Many aggregate is contained in the obtained 
resin composite. 

Therefore a spin mouth pack pressure shows 
52 kgs and big value. 

The rate of fuzz also became large. 
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That coefficient of friction was also bad is 
considered to be the cause which lowers the 
rate of fuzz. 

Moreover, there was much quantity of the 
powder formed when rubbing this chip 
compared with the chip of Example 1 . 

Moreover, the number of yarn friction cuttings 
was as low as 76 times. 



[Comparative Example 2] 

0.05 weight% is added a trimethyl phosphate. A 
titanium oxide is not added. The titanium 
oxide dispersion liquid was added by method 
(1 ) of Reference Example 1 . 

Example 1 was repeated except above. 

Since a titanium oxide is not contained, it 
shows the value with a spin mouth pack 
pressure as small as 9 kgs to the obtained resin 
composite. 

However, coefficient of friction is high. Fiber is 
caught in a hot roll at the time of drawing. 

As a result, the rate of fuzz also became 
large. 

Moreover, obtained fiber has a too strong 
glossiness. 
The cheap touch was provided. 



[Comparative Example 3] 

PET of an intrinsic viscosity 0.72 which does not 
contain a titanium oxide, and the titanium oxide 
dispersion liquid which distributed the titanium 
oxide used in Example 1 by the method of (2) in 
the ethylene glycol are used. Coefficient of 
friction of 50d/ 36f fiber of PET of an intrinsic 
viscosity 0.72 contained 0.5 weight% of the 
polymerised titanium oxides was measured. It 
was each 1.967 and 1.934. 

In this case, 0.7 weight% of the oil 
substances which consist of 30 weight% of oleyl 
oleates, 35 weight% of hexyl stearates, 30 
weight% of emulsifiers, and 5 weight% of 
antielectric agents was made to adhere to fiber. 

Moreover, both the numbers of yarn friction 
cuttings were 2000 times or more. 
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Moreover, the titanium oxide dispersion liquid 
which distributed the titanium oxide used in 
Example 1 by the method of (1) in the ethylene 
glycol is used. 50d/36 f fiber of PET of an 
intrinsic viscosity 0.72 including 0.5 weight% of 
the polymerised titanium oxides was prepared. 

The oil substance used the above-mentioned 
oil substance. 

The number of aggregates in this fiber is 16 
pieces/mg fiber. 

Coefficient of friction is 1.936. The number of 
yarn friction cuttings was 2000 times or more. 

PET fiber has a chemical constitution similar 
to PTT. 

However, it differs from the case of PTT fiber 
greatly. 

The influence which an aggregate imparts to 
coefficient of friction or abrasion property is 
light. 



mmm9] 

T. DMTchB&tei-S) 2 5 0 
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[Example 9] 

Dimethyl terephthalate (it describes as DMT 
nearly hereafter) 25000 weight parts, 1,3- 
propanediol 21553 weight parts, the 7:1 mixture 
of a calcium acetate and cobaltous acetate 4 
hydrated salt as a transesterification catalyst 
0.1 weight% / DMT of the quantity of theoretical 
polymers (this unit expresses the weight ratio 
opposing to DMT) are added. 

The ester interchange of the 50 degrees C 
was carried out for 3 hours. 
Then, a trimethyl phosphate is added 0.1 
weight% / DMT 

Furthermore a titanium oxide liquid is added 
by the method (4). The content of a titanium 
oxide was made into 0.4 weight%. 
Then, polymerisation is carried out for 3 hours 
at the under vacuum of 0.1 Torr, and 275 
degrees C. 

The ester resin composite excellent in the 
whiteness of an intrinsic viscosity 0.75 was 
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obtained. 

The content of a phosphorus element is 180 
ppm. 

The content of a cobalt element was 20 ppm. 

C7] The number of the aggregates of the 
titanium oxide of fiber obtained by the spinning 
method of the resin spinning property 
evaluation method mentioned above is 1 
piece/mg fiber. 

A spin mouth pack pressure raise is 12 kgs. 

And coefficient of friction is also low. 
Therefore the rate of fuzz is low. Quality PTT 
fiber was able to be obtained. 
The content of the phosphorus element In fiber 
is 175 ppm. 

The content of a cobalt element was 1 5 ppm. 

Moreover, the quantity of generating of an 
acrolein or aliyi alcohol was the low level. 

moreover, the mean particle diameter of the 
titanium oxide in fiber was 0.5 micrometre PTT 
content was 99 weight%. 
Table 1 The composition and the physical 
property of a raw material (polyester resin 
composition) 

Row (left to right) : Example, An additive, a 
phosphorus element weight (PPM), titanium 
oxide content (%), and PTTquantity (weight%). 
Intrinsic viscosity (dl/g). Number of Tio2 
aggregate (a piece / mg resin). Pressure raise 
(kg/cm-squared) Upper stage : The quantity of 
acroleins. Lower stage : The quantity of aliyI 
alcohol (PPM) 



1 OP (OCH3) 30. 0 1 30.05 Weight% (OCH3) of OPs 88 0.5 
5 8 8 ^i^d) 0 . 5 Weight% of Method (2) 98.7 0.92 2 25 3.97.2 

987 0 92 2 2 30.05 Weight% (0CH3) of OPs 80 0.5 

^ ° „ „ „ „ ■ Welght% of Method (3) 98.9 0.92 4 35 3.58.3 

o^o^X/-uQ^ on n 3 30.05 Weight% (0CH3) of OPs 83 

2 OPCOCH3;30. 0 Method (4) o.5 Weight% 98.8 0.92 1 15 

5S*% 8 0 ;^fe(S)0. 5 3 78.4 

fi*% 9 8. 9 0.9 2 4 4* -0 Method (4) 0.5 Weight% 98.7 0.92 2 

3 5 3. 5 8. 3 17 4.210.1 

3 OP (OCH3) 30. 0 5 10100.05 Weight% of Irgs 0 Method (4) 
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5fii% 8 3 :^^@0. 5 0.5Weight% 98.7 0.92 1 15 4.07.8 
fil:% 9 8.8 0.9 2 1 
1 5 3 . 7 8.4 

4-0 1j^®o. 5 a 

fi% 9 8.7 0.9 2 2 
17 4.210.1 
5Irgl0100.05fi 

a% 0 :^&®o. 5fi*% 

98.7 0.92 1 15 
4. 0 7. 8 



OP (OCH3) 3 0.0 
IrglOlOO. 0 
fifi% 4 0 0 . 5 

ft% 9 8.7 0.9 2 1 
6 3.4 5.6 

OP (OCH3) 3 0.1 
fi% 16 1 IjW:® 0 . 0 
9 8.6 0.9 2 

11 3.2 5.1 

OP (OCH3) 3 0. 1 
4% 15 6 Jjm® 2 . 0 
fi% 9 8.6 0.9 2 7 
5 3.4 5.7 

OP (OCH3) 3 0.1 
S% 15 7 0 . 4 

1:% 9 9.2 0.7 5 2 
2 3.5 5.8 



98.6 0.92 1 11 



6 10100.03 Weight% of 30.02 Weight% 
(0CH3) Irgs of CPs 40 Method (4) 0.5 
Weight% 98.7 0.92 1 1 6 3.45.6 

7 30.1 Weight% (OCH3) of CPs 161 
Method (4) 0.05 Weight% 
3.25.1 

8 30.1 Weight% (0CH3) of CPs 
Method (4) 2.0 Weight% 98.6 O.J 
3.45.7 

9 30.1 Weight% (OCH3) of CPs 
Method (4) 0.4 Weight% 
3.55.8 



99.2 0.75 



156 
7 25 

157 
2 12 



1 - 0 ;^fe®o. 5fi 

fi% 9 8.7 0.9 2 3 

2 52 4.312.6 

2 OP (OCH3) 3 0.0 
5 S»% 8 5 mW'^-f 9 
9.10.92 0 9 3. 

0 5. 1 

PTT:.1^!;hy^^I/>'X^ 

1 r g 1 0 1 0 : y ;^ 

y Y-jV-7-hy:^^7. [3 - 



[Comparative Example] 

1 -0 0.5 Weight% of Method (1) 98.7 0.92 
32 52 4.312.6 

2 30.05 Weight% (OCH3) of CPs 85 It 
Does Not Add. 99.1 0.92 0 9 3.05.1 

PTT: The poly trimethylene terephthalate 
IrglOlO: Pentaerythritol-tetra extractives [3 - 
(3,5- di- tert-butyl-4-hydroxyphenyl) propionate] 
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1 OP (OCH3) 3 0. 

5 afi% 8 7 0 , 

6 0.90 
4.2 3 7 

,0 7 2 1 . 



3 . 8 7. 
3 8 9 
0 0 0 
2 OP 



3 
3 
0 



4 8 . 

8 5 

0. 



0 
5 
2 
2 
5 



9 8, 
1 

0, 
. 2 

(OCH3) 3 0. 0 
7 8 Ijm® 0 . 5 
9 8.8 0.9 0 2 
2 4.2 3 7 2 
0.0 7 3 1.5 
, 2 



(Ciba speciality cliemical company hindered 
phenol -based antioxidant) 
Table 2 Polyester fiber and physical property 
Example, Additive, A phosphoms element 
weight (ppm), titanium oxide content (%), and 
PTTquantity (weight%), the number (a piece / 
mg fiber) of an intrinsic viscosity (dl/g) and Tio2 
aggregate, the quantity of upper 
stage:acroleins, and the quantity of lower 
stage:allyl alcohol (ppm), Strength (g/d). 
Elasticity (%), Elasticity (g/d). Elastic recovery 
factor (%), Rate of birefringence refraction 

1 30.05 Weight% (OCH3) of OPs 87 0.5 
Weight% of Method (2) 98.6 0.90 2 3.87.1 
4.2 37 23 89 0.072 1 .500 0.2 

2 30.05 Weight% (0CH3) of OPs 78 0.5 
Weight% of Method (3) 98.8 0.90 2 3.48.2 
4.2 37 23 85 0.073 1 .501 0.2 



3 OP (OCH3) 30. 0 3 30.05 Weight% (0CH3) of OPs 80 

5 ai% 8 0 ^'{ii® 0 5 Method (4) 0.5 Weight% 98.8 0.90 1 3.78.3 

fift% 9 8 8 0 9 0 1 4.3 37 23 87 0.071 1.502 0.2 

civqq'/iq'qv o4-0 Method (4) 0.5 Weight% 98.4 0.87 1 

d./b.d 4.d 6r Z 4.713.4 4.3 36 25 90 

0.065 1.503 0.4 

5 10100.05 Welght% of Irgs 0 Method (4) 
4-0 Jym@0. 5fi 0.5Weight% 98.40.88 1 4.07.74.4362388 
a% 9 8 . 4 0 . 8 7 1 0.072 1.502 0.2 

4. 713. 4 4. 3 36 6 10100.03 Weight% of 30.02 Weight% 
25 90 0.065 1. (OCH3)lrgsofOPs 41 

Method (4) 0.5 weight% 98.4 0.90 1 3.25.3 



3 87 0.071 1.5 
0 2 0.2 
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0.4 

gioioo. osa 

;^fe®o. 5mm% 

0.8 8 1 4. 
4.4 3 6 2 3 
.0 7 2 1.5 0 2 

(OCH3) 3 0.0 
IrglOlOO. 0 
4 1 0 . 5 

9 8.4 0.9 0 1 
3 4.3 3 8 2 
0.0 7 2 1.5 
. 3 

(OCH3) 3 0. 1 
1 5 6 ;^fe(Do. 0 
9 8.9 0.9 1 
15.0 4.3 3 
8 5 0.0 7 8 
4 0. 3 



4.3 38 25 84 0.072 1.510 0.3 

7 30.1 Weight% (0CH3) of CPs 156 

Method (4) 0.05 Weight% 98.9 0.911 3.15.0 
4.3 37 26 85 0.0781.904 0.3 



8 OP (OCH3) 3 0.1 

as% 1 5 6 :)jm® 2 . 0 

M4% 9 8.2 0.9 1 2 
3.75.7 4.2 37 2 

8 87 0.076 1.4 

7 6 0. 2 

9 OP (OCH3) 3 0.1 
m*% 15 3 0 . 4 
SS% 9 9.1 0.7 3 1 
3.35.7 4.3 38 2 

8 90 0.078 1.5 
3 2 0.2 



8 30.1 Weight% (0CH3) of CPs 156 
Method (4) 2.0 Weight% 98.2 0.91 2 3.75.7 

4.2 37 28 87 0.076 1 .476 0.2 

9 30.1 Weight% (OCH3) of CPs 153 
Method (4) 0.4 Weight% 99.1 0.73 1 3.35.7 

4.3 38 28 90 0.078 1 .532 0.2 



1-0 IvWiQo. sm 

*% 9 8.4 0.8 6 2 

1 4.813.1 3.7 3 
8 25 85 0.075 
1.515 1.3 

2 OP (OCH 3) 3 0. 0 



[Comparative Example] 

1 -0 0.5 Weight% of Method (1) 98.4 0.86 
21 4.813.1 3.7 38 25 85 0.075 1.515 1.3 

2 30.05 Weight% (0CH3) of OPs 85 It 
Does Not Add. 99.2 0.90 0 3.15.2 4.0 37 24 
87 0.073 2.014 1.4 

PTT: The poly trimethylene terephthalate 
IrglOlO: Pentaerythritol-tetra extractives [3 - 
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[Example 10] 

Dimethyl terephthalate (it describes as DMT 
nearly hereafter) 25000 weight parts, 5-sodium 
sulpho isophthalic acid dimethyl 500 weight 
parts, 1,3- propanediol 21553 weight parts, and 
the 7:1 mixture of a calcium acetate and 
cobaltous acetate 4 hydrated salt as a 
transesterification catalyst, 0.1 weight% / DMT 
of the quantity of theoretical polymers (this unit 
expresses the weight ratio opposing to DMT) 
are added. 

50 degrees C came out and the ester 
interchange was carried out for 3 hours 
Then, a trimethyl phosphate is added 0.1 
welght% / DMT. Furthermore a titanium oxide 
liquid is added by the method (4). 

The content of a titanium oxide was made 
into 0.04 weight%. 

Then, polymerisation is carried out for 3 hours 
at the under vacuum of 0.1 Torr, and 275 
degrees C. 

PTT excellent in the whiteness of an intrinsic 
viscosity 0.68 is 96.5 weight%. The number of 
the aggregates of a titanium oxide obtained the 
ester resin composite of 2 pieces/mg resin. 

The content of a phosphorus element is 171 
ppm. The content of a cobalt element was 18 
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ppm. 

The mean particle diameter of the titanium 
oxide in a resin composite is 0.5 micrometre. 

PTT content was 97.5 weight%. 

The number of the aggregates of the titanium 
oxide of fiber obtained by the spinning method 
of the resin spinning property evaluation 
method of (7) is 1 piece/mg fiber. A spin mouth 
pack pressure raise is 1 5 kgs. 
And it is as low as coefficient of friction 1.563. 
Therefore it is as low as the rate 0.2 of fuzz. It is 
quality. 

The rate of birefringence was able to obtain 
PTT fiber of 0.075. 

Moreover, the quantity of generating of an 
acrolein and ally! alcohol was each 3.3 ppm, 
and 5.8 ppm and a low level. 

The content of the phosphorus element in 
fiber is 164 ppm. The content of a cobalt 
element was 15 ppm. 

The mean particle diameter of the titanium 
oxide in fiber is 0.5 micrometre. 

PTT content was 97.4 weight%. 



mmm 1 1 ] 

5a4%/TPA^^ADLT. m 

(^^WfiftS p pm-efoo/Co 

mit^^^mmwrni. o. 5 
1 0 k g/cm2. ^mm\t.o 

^^y(D^i^m^\^0. 5/zm 
PTT*{49 91ii%T:^feo 



[Example 11] 

On condition that Example 4, 0.005 weight% / 
TPA addition of the cobaltous acetate is carried 
out in the polymerisation initiation step. 

Experiment was repeated. 

The content of a cobalt element was 8 ppm. 

The number of titanium oxide aggregates is 
0.5 pieces/mg resin. 

A pressure raise is 1 0 kgs. The rate of fuzz 
was 0. 

The mean particle diameter of the titanium 
oxide in a resin composite was 0.5 micrometre. 

Moreover, PTT quantity in a resin composite 
was 99 weight%. 

(7) By the spinning method of the resin 
spinning property evaluation method, the rate of 
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birefringence is 0.075. A cobalt content is 5 
ppm. The aggregate of a titanium oxide was 
able to obtain PTT fiber of 0.1 mg / fiber. 

Moreover, the quantity of generating of an 
acrolein and allyl alcohol was each 3.1 ppm, 
and 5.7 ppm and a low level. 

The mean particle diameter of the titanium 
oxide in fiber was 0.5 micrometre. 

Moreover, PTT quantity in a resin composite 
was 99 weight%. 



[Example 12] 

The warp knitted fabric was created using the 
polyester fiber and 210-denier polyurethane - 
based stretch fiber "royka" (Asahi Chemical 
Industry Co., Ltd. manufacturing) which were 
obtained in Example 9. 

In this case, a gauge is 28G. In loop length, a 
polyester fiber is 1080 mm / 480 course. Stretch 
fiber considers as 112 mm / 480 course. 

The implanting density was made into 90 
courses / inch. 

Moreover, the mix rate of a polyester fiber 
was set up to 75.5%. 

Relaxation refinement during 2 minutes of the 
90 degrees C of the obtained fabric machines is 
carried out. 

The dry heat set during 1 minute of the 160 
degrees C was carried out. 
It is "dianix" black BG-FS (made in a diastar 
Japan company) which is a disperse dye, 8% 
owf. It is Nikka "sunsalt " 1200 which is a dyeing 
assistant 0.5 g /liter. pH is adjusted with acetic 
acid 6 in the presence of the above. 

110 degrees C and the colouring during 60 
minutes were carried out with the bath ratio 
1:30. 

The obtained textile is soft(ware) and is rich in 
stretch property. 

It has a moderate glossiness. It was that 
which has the original feel not obtained from 
conventional PET fiber or conventional nylon 
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[Example 13] 

The warp knitted fabric was created using the 
polyester fiber and 210-denier polyurethane - 
based stretch fiber "royka" (Asahi Chemical 
Industry Co., Ltd. manufacturing) which were 
prepared in Example 10. 

In this case, a gauge is 28G. In loop length, a 
polyester fiber is a 1080 mm/480 course. 
Stretch fiber considers as 112 mm / 480 course. 

The implanting density was made into 90 
courses / inch. 

Moreover, the mix rate of a polyester fiber 
was set up to 75.5%. 

The relaxation scouring during 2 minutes of the 
90 degrees C of the obtained fabric machines is 
carried out. 

160 degrees C and the dry heat set during 1 
minute were given. 

The kayacryl black BS-ED (Nippon Kayaku Co., 
Ltd. manufacturing) which is a cafionic dye is 
used. A dispersing agent carries out 1 g / liter 
usage of the disper TL (Meisei Chemical Co., 
Ltd, manufacturing). 

50 g /a liter sodium sulfate and 15 g /liter 
sodium carbonate are added. pH is applied to 
the aqueous solution adjusted to 11 by owf 2% 
of dyestuff concentration. 110 degrees C and 
the 1 hour colouring were carried out with the 
bath ratio 1:50. 

After colouring, "granup" P(Sanyo Chemical 
Industries, Ltd. manufacturing) 1 g / liter, It is 
bath ratio 1:50 It soaped for 10 minutes 80 
degrees C. 

It finished by the conventional method after 
colouring. 

The obtained textile is soft(ware) and is rich in 
stretch property. 

It has a moderate glossiness. It excels in 
sharpness property. 

It was that which has the original feel not 
obtained from conventional PET fiber or 
conventional nylon fiber. 
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[Availability for Industry] 

As for the polyester resin composition which 
makes PTT of this invention a main body, the 
microdispersion of the titanium oxide is carried 
out highly In the melt spinning method using 
this, PTT fiber which has a moderate glossiness 
and moderate grinding is provided by stable 
spinning with few pack pressure raise. 

Moreover as for fiber, a reduction of fiber 
strength by the aggregate of a titanium oxide or 
abrasion property is very few. Since coefficient 
of friction was reduced, the roll which fiber 
contacts in the spinning or a process step, the 
fiber friction on a guide, etc. were reduced. 

The smooth spinning and fiber which can be 
processed can be provided. 

PTT resin composite which contains the 
titanium oxide of this invention contains a 
titanium oxide. However, since generating of 
the quantity of acroleins in the drying process in 
front of spinning, such as a chip, and the 
quantity of allyl alcohol is controlled, a resin 
composite and fiber excellent in the whiteness 
can be obtained. 

The polyester fiber of this invention, is useful 
for garments, such as inner wear, sport wear, a 
panty hose, lining cloth, and a swimming suit, 
and furthermore, as the cellulose material for 
materials articlesa carpet, a padding, a flocky a 
gut, artificial grass, a rope, a bag, an umbrella 
cloth, a tent, etc. 

The resin composite of this invention can also 
be used for a film or a moulded article. 
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[CLAIMS] 

1. Fulfill the conditions of following (1)-(3)- 

The intrinsic viscosity characterized by the 
above-mentioned is the polyester resin 
composition of 0.4-2. 

(1 ) It consists of the polyester resin component 
by which 90 weight% or more is constituted 
from a poly trimethylene terephthalate. It 
consists of the polyester resin component by 
which 90 weight% or more is constituted from a 
poly trimethylene terephthalate. 

(2) Contain 0.01-3 weight% of the titanium 
oxides whose mean particle diameter is 0.01-2 
micrometres. 

(3) It is the aggregate in which the titanium 
oxide particle gathered. 

The aggregate to which the longest part length 
exceeds 5 micrometres is below 25 pieces/mg 
resin. 



2. Mt^. y i^7i.mmt l-c 

5~2 5 0 p pm(Ct@^i-5 y 
'^it-^mRU/Xlt 0. 0 0 2 
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y ±!S#Ji ^ iltt'tifc t to 

2 EicOTK y ^^T-fvnmm. 

4. Ht-^ ^^-^/i^ hTc^fii: 
LT1~2 5 p pmfC^te^-rS 



2. Furthermore, the phosphoois compound 
which is equivalent to 5-250 ppm as a 
phosphorus element weight and/or hindered 
phenol -based antioxidant of 0.002 - a 2 
weight % is contained. 

The polyester resin composition of Claim 1 
characterized by the above-mentioned. 

3. a phosphorus compound is a phosphate of 
0=P (0R1) (0R2) (0R3) Or the phosphite 
which becomes P (OR4) (OR5) (OR6), however 
Rl, R2, R3, R4, R5 and R6 are different species 
or the same kind. 

It is selected out of a hydrogen atom or the 
organic group to 1-30C, an alkali metal, and an 
alkaline earth metal. 

The polyester resin composition of Claim 2 
characterized by the above-mentioned. 

4. Furthemnore, contain the cobalt compound 
which is equivalent to 1-25 ppm as a cobalt 
element weight. 

The polyester resin composition of Claims 1- 
3 characterized by the above-mentioned. 

5. terephthalic acid a main dicarboxylic acid 
or the lower alcohol ester derivative of 
terephthalic acid is made to react with a diol 
which making 1,3- propanediol as a main. 
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In the method of carrying out a 
polycondensation reaction and polymerising 
polyester, after making 1,3- propanediol ester 
and/or its oligomer of terephthalic acid form, in 
the arbitrary steps which a polycondensation 
reaction completes from the reaction initiation, a 
titanium oxide is added to a solvent at once. 
The operation except the aggregate of a 
titanium oxide is carried out after stirring. The 
liquid which the titanium oxide obtained 
dispersed is added. 

A polycondensation reaction is completed 
after that. 

Production of the polyester resin composition 
characterized by the above-mentioned. 

6. It is terephthalic acid a main dicarboxylic 
acid. Or the lower alcohol ester derivative of 
terephthalic acid is made to react with 1,3- 
propanediol which makes a main. 
In the method of carrying out a 
polycondensation reaction and producing 
polyester after making 1,3- propanediol ester 
and/or its oligomer of terephthalic acid forming, 
in the arbitrary steps which a polycondensation 
reaction completes from the reaction initiation, a 
titanium oxide is added to a solvent at once. 
The operation except the aggregate of a 
titanium oxide is carried out after stirring. The 
titanium oxide dispersion liquid obtained is 
added to a reaction material. 

A polycondensation reaction is completed 
after that. 

After making the obtained polyester resin 
composition once solidify, it heats in the state of 
a solid-phase. 

An intrinsic viscosity is increased by 0.1 or 
more at least than the intrinsic viscosity in a 
polycondensation reaction completion time. 

Production of the polyester resin composition 
characterized by the above-mentioned. 
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7. The aggregate of a titanium oxide is an 
aggregate of the titanium oxide particle to which 
the longest part length exceeds 5 micrometres. 

Production of the polyester resin composition 
of Claim 5 or 6 characterized by the above- 
mentioned. 

8. The operation to remove the aggregate of 
a titanium oxide is operation centrifuged with 
the rotational speed of at least 500 or more rpm. 

Production of the polyester resin composition 
of Claims 5-7 characterized by the above- 
mentioned. 

9. Fulfill the conditions of following (1)- (4). 
The intrinsic viscosity characterized by the 

above-mentioned is the polyester fiber of 0.4-2. 

(1) It consists of the polyester resin component 
by which 90 weight% or more is constituted 
from a poly trimethylene terephthalate. 

(2) The titanium oxide of 0.01-2 micrometres of 
mean particle diameters contains 0.01-3 
weight%. 



(3) ^{k^^>fe^;0^*o 
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(3) It is the aggregate in which the titanium 
oxide particle gathered. 

The aggregate to which the longest part length 
exceeds 5 micrometres is below 12 pieces/mg 
fiber. 

(4) The rate of birefringence is 0.03 or more. 

10. Furthermore, the phosphorus compound 
which is equivalent to 5-250 ppm as a 
phosphorus element weight and/or hindered 
phenol -based antioxidant of 0.002 - 2 
weight % are contained. 

The polyester fiber of Claim 9 characterized 
by the above-mentioned. 

11. a phosphorus compound is a phosphate 
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of 0=P (0R1) (OR2) (OR3). Or, it is the 
becoming phosphite P (OR4) (0R5) {OR6). 

however, R1, R2, R3, R4. R5 and R6 are 
different species or the same kind. 

It should be selected out of the hydrogen 
atom or the organic group to 1-3C 0, the alkali 
metal, and the alkaline earth metal. 

The polyester fiber of Claim 9 or 10 
characterized by the above-mentioned. 

12. Furthemnore, contain the cobalt 
compound which is equivalent to 1-25 ppm as a 
cobalt element weight. 

The polyester fiber of Claims 9-11 
characterized by the above-mentioned. 

13. It comes to use the polyester fiber of 
Claims 9-1 2 for a part or all. 

The textile characterized by the above- 
mentioned. 



1 4. 14. The textile of Claim 13 coloured by the 

^^Tr^fe^tifcft^ill SIS disperse dye or the cationic dye. 



00/08/03 



63/64 



(C) DERWENT 



THOIVISOM SCIEIMTIFIC 



DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any DenA^ent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DFRW ENTCO.UK" (Fnq \\<,h\ 

"WWW DFRW ENT.CQ JP" (Af^ p^nf,9^f,\ 



00/08/03 



64/64 



(C) DERWENT 



